Targeting microRNAs in neurons: tools and perspectives.
In the past few years, the understanding of microRNA (miRNA) biogenesis, the molecular mechanisms by which miRNAs regulate gene expression, and the functional roles of miRNAs has been expanded. Interestingly, numerous miRNAs are expressed in a spatially and temporally controlled manner in the nervous system, suggesting that their post-transcriptional regulation may be particularly relevant in neural development and function. miRNA studies in neurobiology have shown their involvement in synaptic plasticity and brain diseases. Approaches for manipulating miRNA levels in neuronal cells in vitro and in vivo are described here. Recent applications of miRNA antisense oligonucleotides, miRNA gene knockout and miRNA sponges in neuronal cells are reviewed. Finally, miRNA-based therapies for neurological pathologies related to alterations in miRNA functions are discussed.